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Foreword 

i. This report has been prepared by Sports Labs with all reasonable skill, care, and diligence within the of the contract with the Client and 
within the limitations of the resources devoted to it.  

 
ii. Sports Labs reports and data are for the exclusive use of the customers who they are addressed to and may not be reproduced without 

permission from Sports Labs.  
 
iii. This report shall not be used for engineering or contractual purposes unless signed by the Author and the Checker and unless the report 

status in “Final”. 
 

 
Introduction 

On-Site field performance testing was carried out at the University of Washington – Husky Stadium - Alaska Airlines 
Field in accordance with EN and ASTM test methods cited within standards set by the One Turf Concept.  
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Test Methods 

• Shock Absorption    EN 16717:2014 
• Vertical Deformation   EN 16717:2014 
• Energy Restitution   EN 16717:2014 
• Rotational Resistance  EN 15301:2007  
• Ball Rebound    EN 12235:2013 
• Ball Roll     EN 12234:2013 
• HIC Critical Fall Height  EN 1177:2018  
• Gmax Impact Attenuation  ASTM F1936-19 
• Surface Planarity   EN 7370-2003 
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1.0 – Results Summary 
 

Property Limits Mean                             Results Scale 
 

Force 
Reduction 

55 – 70 
(%) 

66 
 

Vertical 
Deformation 

5.5 – 11.0 
(mm) 

8.8 
 

Energy 
Restitution  

20 – 50 
(%) 

41 
 

Rotational 
Resistance 

30 – 45 
(Nm) 

33 
 

Ball 
Rebound 

0.60 – 1.00 
(m) 

0.86 
 

Ball Roll 
4.0 – 10.0 
(m) 

8.8 
 

HIC ≥ 1.3m 1.84 
 

Gmax >200 (gs) 94 
 

Planarity  
None >10
mm 

N/A See Diagram 

 

 

2.0 – Field Information & Test Conditions 

 

System Details Testing Conditions 

Carpet Product Rootzone 3D3 Blend 
 am pm 

Air Temp. (F) 72 74 
Performance Infill Green Coated SBR Surface Temp. (F) 88 105 

Stabilizing Infill Sand Humidity (%)  58 53 

Test Condition  Dry  Weather Conditions Clear, Sunny 

Underlayment Brock Powerbase Pro Wind Speed (m/s) 0.02 

Substrate Type Dynamic Stone Operator MK  
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3.0 – Test Results 

3.1 - Advanced Artificial Athlete Test Results 

Property  
Test Location 

Limits A B C D E F G H I J K L M N O P Q R S R1 R2 R3 R4 

Shock 
Absorption 

(%) 

55-70 66 66 67 66 64 68 68 66 67 65 67 65 64 65 68 66 66 65 64 65 67 67 63 

Consistency 
  +/-10% 0.7 0.2 -1.4 -0.1 2.3 -3.3 -3.1 0.3 -1.8 1.7 -0.9 0.8 2.6 1.5 -3.4 -0.8 -0.3 1.5 3.0 0.9 -1.9 -1.7 4.0 

Vertical 
Deformation 

(mm) 

5.5-11.0  9.2 8.9 9.2 8.6 8.3 9.6 9.3 8.7 8.8 8.5 8.9 8.6 8.3 8.6 9.5 9.1 8.8 8.4 8.6 8.8 9.1 9.0 8.6 

Consistency 
+/-15% 0.4 0.1 0.4 -0.2 -0.5 0.7 0.5 -0.1 -0.1 -0.4 0.0 -0.2 -0.5 -0.2 0.6 0.3 -0.1 -0.4 -0.2 -0.1 0.2 0.1 -0.2 

Energy 
Restitution 

(%) 

20-50 41 42 39 40 42 39 40 42 41 42 42 41 40 41 40 41 42 42 42 43 39 39 41 

Consistency 0 -3 4 2 -4 4 2 -2 0 -2 -3 -1 2 -1 1 0 -2 -1 -2 -4 6 6 -1 

Infill Depth 
(mm) 

Info Only  28 31 30 28 32 30 26 28 27 28 32 30 29 32 32 32 31 32 30 29 26 30 28 

Free Pile 
(mm) 

Info Only 7 10 11 15 11 10 16 15 12 10 10 11 11 12 10 10 10 11 10 8 18 15 10 
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3.2 – Rotational Resistance, Ball Rebound, Ball Roll Test Results 
 
 

Property  Limits 
Test Position 

1 2 3 4 5 6 R1 R2 R3 R4 

Rotational 
Resistance (Nm) 

25 – 50 
Uncertainty: +/- 2 Nm 34 32 29 34 34 31 34 33 32 33 

Consistency (+/- 10%) -1 0 4 -1 -1 1 -1 0 0 -1 

Ball Rebound (m) 

0.60 – 1.00 
Uncertainty: +/- 0.03 m 0.84 0.90 0.87 0.85 0.90 0.88 0.84 0.86 0.85 0.84 

Consistency (+/- 10%) 3 -4 -1 2 -4 -2 3 1 1 2 

Ball Roll (m) 

4.0 – 10.0 
Uncertainty: +/- 0.05 m 8.8 9.0 8.7 8.5 8.9 8.7 

 Consistency (+/- 15%) -1 -2 1 3 -1 0 

HIC (m) ≥1.3m 1.87 1.90 1.85 1.81 1.80 1.83 
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3.3 - Planarity Test Results 
 

 
 

Deviations ≥ 10mm Detected  0 Orientation  East 
 
 
 
3.4 – Gmax Test Results  
 
*Note: Full test report in separate document 
 

 Test Position 
1 2 3 4 5 6 7 8 9 10 

Gmax Average 92 94 91 96 94 92 92 93 99 94 

Infill Depth 28 30 31 28 32 30 30 29 31 33 
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4.0 – Site Overview Photos 
 

 
 

5.0 – Discussion & Conclusions 
 

Property *Limits Mean          Performance Test Results Scale Summary 
 

Shock 
Absorption 

55 – 70 
(%) 

66 
 

 
Definition: Shock Absorption percentage is a measure of firmness of the field as experienced by the athlete under foot. A lower shock 
absorption means a firmer surface. Ideally, the surface is both shock absorbent, yet supportively firm. 
 

 
Conclusion: Shock Absorption results demonstrate that the surface provides suitable cushioning while providing a level of firmness 
optimal for athletic activity for the athlete.  
 

 
 

Vertical 
Deformation 

4.0– 11.0 
(mm) 

8.8 
 

 
Definition: Vertical deformation is the depth that the player’s foot would depress into the surface during movement. A surface that is 
soft, or “spongy” will not provide the stability required of athlete performance and could stress lower extremity muscles. A surface with 
too little elasticity could result in higher impact and energy transfer into lower extremities.  
 

Conclusion: The vertical deformation results indicate the field offers support underfoot with minimal surface depression during 
contact. 
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Energy 
Restitution  

20 – 50 
(%) 

41 
 

 
Definition: Energy Restitution is a measure of energy returned to the athlete. A firmer surface will transmit more energy to the athlete, 
while a softer surface will require more work for the athlete to push off from the surface, which can contribute to fatigue. A higher energy 
restitution value indicates more energy transference.  
 

 
Conclusion: Locations tested are shown to be within optimal range to mitigate additional energy expended by the athlete while 
pushing off the surface.  
 

 
 

Ball Roll 
4.0 – 12.0 
(m) 

8.8 
 

 

Definition: Ball Roll is the distance a ball will roll across the surface. The purpose of this test is to confirm the consistency of ball interaction 
with the field during game play. The test is also a good indicator of fiber condition, as vertical fibers will provide adequate friction needed 
to simulate natural grass as intended. Poor fiber condition and flat fibers will alter game-play, as indicated by less than desirable ball roll 
measurements.  

Conclusion: Ball roll results show that most of surface provides adequate ball and surface interaction characteristics. Fibers are in 
good, semi-vertical condition.  

 

Ball 
Rebound 

0.60 – 1.0 
(m) 

0.86 
 

 

Definition: The height at which a ball will rebound off the surface should be within a range as a measure of consistency and control 
with respect to ball interaction within the playing field.  

Conclusion: Ball rebound characteristics are within optimal range. The consistency of the surface will mitigate ‘dead zones’ where 
rebound is abnormally low and conversely, overly compacted areas which can increase rebound.  
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Rotational 
Resistance 

25 – 50 
(Nm) 

33 
 

 
Definition: Rotational Resistance, or Traction Testing, is the measure of how well a cleated foot planted in the turf will maintain controlled 
contact with the surface. A low rotational resistance result suggests less traction, while a high result indicates excess grip between the 
athlete and the surface. Results that are too high or low demonstrate potential limits to the players ability in maintaining effective traction. 
This can also present higher risk to potential lower leg and knee injuries where slipping or lack of free mobility can occur.   

Conclusion: Results demonstrate that the surface is effective allowing users to maintain controlled contact with the field during 
running, cutting and intense activity.  

 
 
 

HIC ≥ 1.3m 1.84 
 

 

Definition: Head Injury Criterion (HIC) testing measures shock attenuation, or the ability for the surface to absorb an impact as related to 
direct head to surface impacts. HIC testing has been adapted for sports surfaces on which high impact sports are played. The fall height at 
which serious injury can potentially occur as a result of a head impact is referred to as the Critical Fall Height (CFH). 

Conclusion: Critical Fall Height was calculated to be well above the industry recommended standard of 1.3 meters. The surface is 
exceedingly effective in mitigating risk of injury in the event of direct head-to-surface contact.  

 
 

Gmax 
<200 
(Gs) 

94 
 

 

Definition: The Gmax test is the most commonly used method of measuring surface shock attenuation in the United States. A value of 
200 is the limit to which risk of impact injury increases significantly. The Gmax test is primarily used for determination of overall safety 
with respect to direct impact between athlete and the playing field.  

Conclusion: The surface is in compliance for shock attenuation properties prescribed by ASTM F1936-19.  

 
 

End of Report 


